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(54) SWITCH APPARATUS 

. TEKTBppa, J*" 5 -* a corpora- tion is especially useful for orcuita in a cath,- 

tmn organized under th* laws of the State of ode ray oscilloscope. By propdina tiit movable 

Oregon, United Steles of America, of 14150 and fixed switch eWtacte^^Sinted circuit 

* l^^-^^BP^ j***?^ Oregon board, such contacts may be mounted closer 

j , ' X 1 "^ * ^ Aiacnca ^ hese1 ^ 10 ^ circuit ekmcnts being switched. This 50 

declare the. invention, for which we i gray that reduces lead iadiictance and series resistance, 

a patent may be granted m us, and the method and also reduces the contact capacitance to 

by which it is to be performed; to be partial- ground end to sdiacent danaits/therebv en- 

larly described in and fey the fallowing state- gbK&g a higher sErsqueocy response for The dr- 

10 meM;— _ cult to iwhich the switch is connected. la addi- 55 

This invention relates generally to dectrical lion, the number of soldered connections for 

switches and in- particular to cam actuated the switch is greatly reduced, since the fixed 

switches in which the movable and fixed con- contacts may he fiwmed as part of the printed 

tacts of the switch are mounted, on a printed circuit and the movable contacts are soldered 

15 Aroint board. The term "printed circuit directly to the printed rircmt board without €0 

board" as used herein includes cajcuit boards the use of conventional interconnecting wires, 

made by photoresist masking and etching or As a result of this reduction hi the number 

other techniques in .winch, the electrical con- of soldered connections;, the present apparatus 

doctors of a chraric are formed as conductive is quicker and less expensive to install is easier 

20 strips on a surface of a support plate of inuu- to repair, and is of higher reliability, 65 
laung; material which may or may not have Previously, some rotary switches have been 

electrical circuit components, such as resistors, made which employ a setter member in the 

capacitors, and transistors, mounted thereon. form of a printed circuit board having fixed 

According to the present invention, there is contacts provided thereon. However, these 

25 provided switch apparatus, comprising: print- switches differ from tie present switch in that 70 

ed circuit board means including a support their movable contacts are mounted oh a sepa- 

member of insulating material haying a plnra- rate rotor member. These prior rotary switches 

hty of spaced, maulated condnctwe regions have a concentricity alignment problem which 

thereon forming portions of an electrical is avoided in the present switch^ since in the 

30 circuit; switch means for changing the connec- prior switch the rotor and stator members must 75 

tions of said circuit portions; inqndmg a plnra- be mounted coaxial and concentric to enable 

liry of pairs of switch contacts connected to the contaeta to engage, one another properly, 

at least some of said conductive regions with Also, because the movable contacts glide across 

the movable switch contacts of said switch the surface of the printed circuit board, such 

35 means being fixedly attached to said support rotary switches require greater torque and have 80 

member of said circuit board means; and cam a shorter lifetime than the switch of the pre- 

stctuator means including a cam member hav- sent invention, in which only the cam elements 

ing a plurality of separate cam portions there- engage the movable switch coniacts briefly. As 

on for selectively moving said movable con- a result of the lower torque, the switch of the . 

40 tacts with said cam portions to open and close present invention may be made with a smaller 85 

the pairs of switch contacts, said cam actuator knob, requiring less mounting space on the 

means being mounted on the same side of the front panel of the oscilloscope, 
ckrnit board us the switch contacts to provide In order that the invention may be dearly 

a unitary switch apparatus. understood, embodimenfe thereof will now be 

45 The switch apparatus of the present inven- described in more detail, by way of example 90 
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only 3 _ with reference to the accompanying bushings 22 end 26 on which the cam drum 
drawEngs, of which; ^ is rotatably mounted, may be of plastics mat- 
Fig. I is u plan view showing one embodi- erial and are attached to the pouted circuit 
mart of die switch apparatus of the present board iby nxowrtrog scitws 2E. A dngt cover 
invention employing a rotary dram cam actus.- 30 of ahimtaujn or other suitable metal, is 
tor with, parts broken, away for clarity to show positioned over the cam drum 10 and secured 
some of die switch contacts; by screws 32 to the front and rear bushing s. 

Fig. 2 is a horizontal section view taken The bashings 22 and 26 are each provided with • 

along the line 2—2 of Fig. 1, showing die three projections 34 and 36, respectively, m- 

! switch on an enlarged scale; rrfryfipj; two side projections which extend 

Kg. 3 is a vertical section view taken along through slots in the opposite sides of die cover 

the line 3 — 3 of Fig. 2; 3.0 and a bottom projection which, extends 

Fig. 4 is a vertical section view taken along through a bole in the printed circuit board, 

tJw Lne4— 4 of Fig. 2; for additional support and for more accurate 

Fig, 5 is an enlarged view of a portion of spacing of such bushings. 
Fig. 3, showing die fronting operation of the The control shaft 20 is keyed to a rotary 

movable contact; detent member 37 fixedly attached to the front 

Fig. 6 is an elevation view of another em- end of the cam drum 10 for rotation of such 

bodnnent of the switch apparatus of the pre- detent member and rom drum by means of 

sent raventton in which a sliding cam. actuator a knob 38 attached to the -opposite end of such 

is employed) wife parts broken away for clar- shaft by a set screw 39. As shown in Fig, 4, 

ity; the detent member 37 la provided with a 

Fig. 7 is a vertical section view taken along plurality of detent notches 40 at its outer peri- 

tie line 7 — 7 of Fig, 6 with parts broken away phery which engage a spring biased detent 

for clarity; and ' roller 42. The detent roller 42 is held by leaf 

Fig, 8 is a horizontal section view taken spring 44 e " 



along the line 8—8 of Fig, 6. 45 on the front bushing 22 so that such roller 

As shown in Figs, 1 and 2, one lardwdiment engages the detent notches 40 and wows verd- 

of the cam actuated switch apparatus of the cully within a slat provided in guide pennon 

present invention includes a rotary drum cm 47 of the front bushing. A stop member 46 

actuator 10 and a plurality of pairs of movable is provided, having a square opening keyed to 

switch contacts 12 and fixed switch contacts a similar shaped shank portion of the detent 



14 mounted on a printed circuit board ltf, so member 37 for rotation therewith, A stop pro- 
that the switch contact pairs are longitudinally jection 48 on the stop member engages a stop 
35 spaced along die axis of- such cam drum. The provided on the front bushing 22 adjacent 100 
cam drum 10 is provided with a plurality of guide; portion 47 to limit rotation of the cam 
sets of raised 'cam elements 18 with each cam dram 10 to slightly less than 3 ft) 6 , 
element projecting radially outward and ex- The printed circuit board 16 is provided 
tending in an arc a short distance about the with a plurality of conductive strips 50 of cop- 
40 circumference of such drum. The sets of cam per or other suitable metal provided on the 105 
elements .18 are loryotudmahy spaced from one surface of one or both sides of a sheet of plas- 
another along the axis of the cam drum and tics insulating material in a conventional man- 
positioned so that at least one set of sues cam ner such as by chemically etching through a 
elements engages each of the movable contacts photoresist mask. The conductive strips 50 
45 12 when the drum is rotated. Each, of the sets form the conductors of an electrical circuit and no 
of cam elements 18 may be formed on a sepa- may be connected to circuit component?? 52 
rate member with a plurality of such, each as resistors, capacitors, transistors, etc 
members assembled into drum 10, but this which are mounted on the printed drcuft 
creates alignment problems. TncreforCj it is board in a conventional fashion with die leads 
50 preferable to form all of the sets of cam ele- of such components extending through holes 115 
meats mtegralhr into toe drum 10 by mnMfag provided in the printed circuit board and sot 
or cutting from a suitable plasties material, tiered to portions of the conductive strips sur- 
sach as the acetyl resin known as "DELFJN" rounding such holes. However 3 it is also paai- 
(Eegistered Trade Mark). ble that the printed circuit can consist solely 
55 The cam drum 10 is fixedly attached at one of conductive strips 50 without any circuit 120 
end to a control shaft 20 far rotation therewith components 52, 

as hereafter described. The control shaft 20 The fixed switch contacts 14 are provided 

extends through a meral bearing 21 m a front by some of die conductive strips 50 and 

bushing 22 and a- «C' ring 25 is dipped into formed as part of the printed circuit board 

60 an annular notch in the shaft an the opposite on one side of such board, as shown in Fig. 125 

- - side of such bushing from the cam drum to 5. However, the movable contacts 12 are 

prevent longitudinal movement of such shaft, formed separately ■ from the ]""""' 

A rear hearing member 24 fixedly attached board and later soldered thereto. 

to the other end of the cam drum 10 extends contacts 12 are tt"" 1p of a suitable i 

6b into a rear bushing 26, The front and rear provide a resilient leaf spring m&aVr.wbka 130 



G.SEP. 2006 12:08 



EISENFUEHR SPEISER & PARTNER - " 



NR. 555- S.13 



T^J^± ^wmg pin 54- 'while the two other cam portions urge their 

Th^ncunang pm . 54 is ™^ through an movable contacts into eaJSn^ rtA™ £ 

atKitnre w the ranted arcuit bnard so that fixed contacts in me otho^^p^oT 

S?St5?£. 1 ^ V^&F* »>* A guide member 78 fc^d^XW- 

£«m fc ? ween swfc mn md a conduc- the drcnit hoard (16 and provided with Tstot 

trve stop 50 en the opposite side of printed ° ft : - ^ ■ - f Y irr* n ™ Ui B . au)l 

Gbrcmt board to fixedly attach 'the mounting 
i 54 and use end of the movable contact 



10 12 to ?uch circuit board. 

The movable contact .12 inclades a raised 
cam engaging portion 56 in the form of an 
inverted y» intermediate the ends of the con- 
tact, A bifurcated contact portion 58 is provid- 

15 ed at the free end of the movable cos' 
which moves into and out of engagement ■ 
■the fixed contact ,14 when, the cam den 
18 engages- and disengages portion 56. The bi- 
furcated contact portion- 58 extends in. an arc 

20 downward from an intermediate portion 60 
which extends between portions 5fi and 58 
substantially cqplanar with the fixed end of 
the movable contact in its nnfksed condition, 
when the cam drum 10 rotate* to -cause a gnm 

25 element 18 to engage the (raised portion 56 
of the movabl e contact 12, such contact is pi- 
votEd downward into position 12% causing me 
bifurcated end portion. SB of such movable 
contHct to engage the fixed contact 14, as 

30 shown an Figs, 3 and 5, 

Another embodiment: of the switch appara- 
tus of the present invention includes a two po- 
sition slide switch having a sliding cam actua- 
tor which is eWwn in Figs. 6 to 8, A printed 

35 circuit board having movable and fix ffl switch 



0 xn ita upper surface of sufficient length to 
enable movement of the cam actoator arm 70 
*id™ such slot between the two switch posi- 
tions. The guide member 78 is provided with 75 
a giudeway 82 in which the "i 7 " member 62 
elides tongituduially with the bottom of such 
guuteway engaging the lower surface of the 
cam member 62 immediately adjacent the op- 
posite sides of the group of four cam portions go 
64 to space such cam portions the proper dis- 
tance from the printed circuit board 16. Con- 
nector pin portions 84 of deformable plastics 
material are provided on the bottom of the 
guide mem b er 76 for insertion through holes 85 
JO .the printed drcnit board to attach such 
gride member to such circuit ioaid. The guide 
member 78 may , be molded of a suitable plas- 
tics material, such as acetyl resin hnown as 
"DELftltv", while the cam actuator member 90 
62 may be^ molded of a somewhat harder plas- 
tics material, such as a glass particle filled 
nylon. 

It will be obvious to those having ordinary 
skill in the art that many changes may be made 95 
in the above-described details of the preferred 
embodiment of the present invention without • 
departing from the invention. For example, 
other cam actuators may be employed, such 
as push-button actuators including those which 100 

1 s i mil ar to that pre- move per""**"'*'*" 1 ' 1 " *~ — J J — L - 

vionsly described is also used in this second ' 
embodiment and for this reason the same ref- 
erence numerals have been used as in Figs. 
40 1 to 5 to indicate these elements^ in Figs. 6 
to 8 without any further description thereof, 
A sliding cam member 62 having {our laterally 
spaced cam portions 64 provided on the bot- 
tom thereof is attached to a control shaft 66 
45 by a coupling member 68. The counting 
member 68 may he in the form of a. plastics 
sleeve having a pair of spaced flanges 
between which the U-shaped end of actuator 
arm portion 70 of the cam member 62 is posi- 
50 turned. The coupling member 68 is fkedly se- 
cured to the control shaft 66 by a set screw _ „ m 

73 so that longftndiDal movement of the earn ing a plurality of separate cam p 
actuator mo. 70, as indicated by direction ar- on for aelectively moving said movable con- 
rows 76, between the posftioa shown in solid tacts with, said cam portions to open and close 
55 hues to the position 7CC shown in phantom the pairs of switch contacts, said cam actuator 120 
hues. This causes the cam portions 64 to slide means being mounted on tie same side of the 
across the surface of their movable contacts circuit hoard as me switch contacts to provide 
02 and engage their raised pardon to move a unitary switch apparatus 
S^^ 3 ^ d T 1 ?^ h }° nm 30 ""* 2. Switch apparatus in accordance with 

60 the fixed contacts 14. As shown in Kg. 8, the claim 1, in which die pairs of contacts include 125 
cam portions 64 are ImtgitrrlitmlTy displaced stationary contacts mounted directly on said 
from one another so that two of the cam per- support member and the movable contacts are 
Hons urge then- corresponding movable con- spring members. 

tacts into engagement with the fixed contacts 3, Switch apparatus in accordance with 
65 m one switch poemoa of the cam member 62, claim 2, in wtfenthe circuit board means in- 130 



"WHAT TO CLAIM IS;— 

il. 'Switch apparatus, comprising: prints 
circuit board means including a support 105 
member of Tnmiifrtinjr tnntppfai bavmg a pfura- 
Ifty of spaced, msnhtted conductive _ regions 
Thereon farming portions of an electrical ar- 
cuit; switch means for changing the connec- 
Uons of said dicuit portions, including a plura- 110 
Jity of pairs of switch contacts connected to 
at least some of said conductive regions with 
the movable switch contacts of said switch 
means being fixedly attached to said support 
member of said circuit board means; and cam 115 
actuator means including a cam member hav- 
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eludes a stunt of ?neiforinjr mtfteris] anfl a 8, Switch apparatus in accordance with 
layer of condactiflg material provided on said claim 2, in which the movable contacts each 
shj^ficmwiachjiej^aiatie inauJattdfl^ Mvft M feast one freely ^nwrobk cont act cod 



fpto a plurality of contact fingers and 

contacts of The switch means are formed by a fixed portion attached to a itKMnffrng pin 35 

some of said conductive regions, secured in a hole provided through said sup- 

4. Switch apparatus in accordance: with port member. 

claim 3, in which the cfccirit board means has 9- Snitch apparatus in accordance With 

ripffrirfl l ctrcurc components including resis- daira 5 which includes detent means com- 

10 tors mounted thereon and the switch contacts prising a notched detent member attached to 40 

axe connected to conductive regions at least said control shaft for rotation therewith and 

some of which are connected to said compo- a spring biased detent roller mounted adjacent 

nents. said control shaft to engage the detent notches 

5. Switch apparatus in accordance with on said detent member far determining the pa- 

15 gin fin lj in which the cam actuator means in- BitionE of the cam pJeiiMaita corresponding to 45 

eludes a control shaft and a rotary cam the different switch positions, 
member mounted on said control shaft for ro- <10. Switch apparatus substantially as hereh> 

toticn therewith and xnchiding a plurality of before described with reference to^and as rHus- 

cam elements positioned to engage different Tested in, the accompanying drawings. 

20 ones of said movable: contacts. 

fi. Switch apparatus in accordance with FORRESTER, KETLEY &CO,, 

claim S, in which The rotary cam member is Chartered Patent Agents, 

a earn drum of plastics material having said Jess el iC hsm facrs, 

cam elements formed integral with said drum. 88—00 iChancery line, 

25 7. Switch apparatus m accordance with London, W.C2., and, 

claim I> in which the c3 W actuator means in- fiurland Eanstj 

dudes a sliding cam member having a phira- w *"'" ~ r 
lity of cam elements provided on said cam 
member in position to eng 

3D of said movable contacts. 



Agents for the Applicants. 



' Fruited for Her Mojiysty'e Stationery Office by tlw Courier Frwj, Lwroogtitt Spa, 1971. 
Pdjliihed by the Patent Office, 25 Southampton Bnadfnjs, London, WC2A 1AY, from 
vrtjlclt eopie* may tie eUtftined. 



6. SEP. 2006 12=09 



EISENFUEHR SPEISER & PARTNER 



— NR. 555" S.15 



W27E38 COMPLETE SPECIFICATION 

2 SHEETS ™* '« " reproduction of 

the Original an a reduced seek 
Sheet 1 




6. SEP. 2006 12:09 



EISENFLEHR SPEISER & PARTNER 



""• NR. 555 S.16 



122763B COMPLETE SPECIFICATION 
2 SHEETS n . ls 4l a " in Z '* a reproduction of 
Sheet 2 




4- 



16 84 




FIG, 8 




